Phytochemical investigation of the ethyl acetate extract of the stem of Dendrosicyos socotrana Balf. f. resulted in the isolation of a new pentacyclic cucurbitane glycoside Socotroside, in addition to the three known cucurbitacins, dihydrocucurbitacin D, dihydrocucurbitacin F and cucurbitacin G. The structures of the isolated compounds were established on the basis of their spectral data. The isolated cucurbitacin aglycones showed marked cytotoxic activity.
Introduction
Dendrosicyos socotrana Balf. f. is a unique species known as cucumber tree native to Socotra island in the horn of Africa [1] . It belongs to Family Cucurbitaceae which is characterized by its contents of cucurbitacins [2, 3] . Cucurbitacins are a special group of highly oxygenated tetracyclic triterpenes having a double bond between C5 and C6 [4] . Several of these compounds possess a cyclized side chain, the mode of cyclization involving an ether linkage between C16-C24 [5, 6] , C16-C23 [7, 8] or C20-C24 [9] . Biologically, they exhibit a wide range of bioactivity [10 -12] . Recently, these compounds received a great deal of attention because of their cytotoxic and anticancer effects [13, 14] . A previous phytochemical study on the chloroform extract of the stem of the title plant has resulted in the isolation of dendrocyin [15] with a novel cyclic side chain. It was found of interest to continue this study on the ethyl acetate extract of this plant.
Discussion
Chromatographic fractionation of the ethyl acetate extract of D. socotrana Balf. f. stems on a silica gel column followed by reversed-phase silica gel column and HPLC separation yielded four cucurbitacins (1 -4). Compounds 2 -4 were identified as dihydrocucurbitacin D (2), 23, 24-dihydrocucurbitacin F (3) and cucurbitacin G (4) by comparison of their physical 0932-0776 / 08 / 1200-1415 $ 06.00 c 2008 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com and spectroscopic properties with those reported in the literature [16 -18] .
Compound 
The carbon signals of 1 in rings A, B and C closely match those of compound 4 (cucurbitacin G) and also those of other triterpenes [18] , and the remaining carbon signals were in agreement with those reported for a 16α-,23-epoxy-cucurbitane-type triterpenes [7, 19] .
The detailed analysis of COSY, HMQC and HMBC data confirmed the formulation of 1. The relative stereostructure of 1 was characterized by careful comparison of the 13 Assignments, including all protons and carbons were confirmed by 1 H-1 H correlation spectroscopy (COSY and HMQC). The glycosylation shift was observed at C2 (Table 1) . Furthermore, HMBC measurements (Fig. 2) helped in the unambiguous structural confirmation of the molecule including the site of attachment of the sugar at the cucurbitacin molecule, where the glucose unit was placed at C2 by the J 3 correlations between H1 (δ = 4.56) and C2 (δ = 79.39), and the J 3 correlation between H1 of the rhamnose (δ = 5.14) and C2 of the glucose moiety.
The β -configuration at the anomeric center of the glucopyranose was suggested by the large coupling constant (J = 7.8 Hz) of the anomeric hydrogen at δ = 4.56 in the 1 H NMR spectrum, while, the α-configuration of rhamnose was assigned using the same tool (small coupling constant for the anomeric proton, J = 1.1 Hz).
From these lines of evidence, the structure of 1 was elucidated as 16α, 23α-epoxy-2, 20 β -dihydroxycucurbita-5, 24-diene-3, 11-dione 2-O [α-1 rhamnopyranosyl-(1→2)-α-D-glucopyranoside], which was named Socotroside.
The cytotoxic investigation of the isolated cucurbitacin aglycones (2 -4) showed a significant activity against P 388 leukemic cell lines with IC 50 values of 1.5, 2.1 and 1.8 µg mL −1 , respectively. However, the cucurbitane glycoside (Socotroside 1) has dis- played a week cytotoxic activity against the same cell line. 
Experimental Section

General experimental procedures
Plant material
The stems of D. socotrana Balf. f. were collected from Socotra island (March 2004) at the horn of Africa. A voucher specimen is deposited at Pharmacognosy Department, Faculty of Pharmacy, Mansoura University, Egypt.
Extraction and isolation
The freshly sliced stems (1 kg) were extracted with boiling methanol (5 × 1.5 L) to complete exhaustion. The extract was concentrated in a rotary evaporator and fractionated by CHCl 3 and EtOAc. The EtOAc extract (35 g) was chromatographed on silica gel CC 900 g, n-hexane-EtOAc Fraction 2 (0.56 g) was separated by reversed-phase silica gel column chromatography, 40 % MeOH-H 2 O, and 
Identity of the sugar moiety of socotroside
Socotroside (2 mg) was subjected to acid hydrolysis by refluxing with 1 M HCl (1 mL) at 80 • C for 3 h followed by neutralization with Ag 2 O. The hydrolysate was separated into the aqueous layer after washing with EtOAc and tested for the identity of the sugar moiety. The identity of liberated sugars as D-glucose and L-rhamnose was confirmed by TLC using n-BuOH-pyridine-HOAc-EtOAc-H 2 O (5 : 2 : 1 : 2.5, double run) as a solvent system and HPLC using 85 % CH 3 CN-H 2 O as a solvent system (Kasei sorb LC NH 2 60 S). The detection was achieved using an optical rotation detector. The t R value for the detected sugars were 9.1 (-) and 18.6 (+) min confirming the presence of rhamnose and glucose, respectively.
Cytotoxic activity
Cytotoxic activity was measured on P 388 using the standard procedure as described in ref. [20] .
Identification of isolated compounds
Socotroside (1)
White amorphous powder. Table 1 .
Dihydrocucurbitacin D (2) 
